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(54) {Title of the Invention} Fuel cell 

(57) {Summary} 

{Purpose} To enable reliable protection after operation is 

stopped, to improve the life expectancy of the electrodes and of 
the cell itself, and to reduce the start-up time when it is restarted . " 

{Structure} In a fuel cell that has a fuel electrode-side elec- 
trode 6 and an air electrode -side electrode 5, which generates 
electricity by introducing hydrogen into the fuel electrode-side 
electrode 6 and introducing oxygen into the air electrode^side 
electrode 5, a fuel cell characterized in that the top and bottom of 
the aforementioned fuel cell are sandwiched by insulating sheets 
1 on which a PTC heater la that has PTC characteristics is ar- 
ranged. 
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{Scope of the Patent Claim} 

{Claim 1} In a fuel cell that has a fuel electrode-side electrode and an air 
electrode-side electrode, which generates electricity by introducing hydrogen 
into the fuel electrode-side electrode and introducing oxygen into the air elec- 
trode-side electrode, a fuel cell characterized in that the top and bottom of the 
aforementioned fuel cell are sandwiched by insulating sheets on which a PTC 
heater that has PTC characteristics is arranged. 
{Detailed Explanation of the invention} 

{0001} 

(Industrial field of use) This invention pertains to a fuel cell, and in par- 

/ 

ticular, it pertains to a high-temperature reaction-type fuel cell. 



(0002) 

{Prior art) Among the fuel cells in which the reaction temperature is high, 
the reaction temperature is 130-150°C in the solid organic electrolyte (SPE) 
type, 180-210'C in the phosphoric acid electrolyte type, 630-G70°C in the mol- 
ten carbonate electrolyte type, and about 1000°C in the high-temperature solid 

y 

electrolyte type. After returning to normal temperature from this reaction 
temperature, it takes time to reach the high temperature again, and such fuel 
cells have the problem that the following items must be simplified in order 
for t hem to be put to practical use. 

1) After operation is stopped, the temperature must be held in order to 

protect the electrodes. 

{0003} 2) A heater with good response is required to shorten the start-up 
time when restarted. 

{0004} 3) When holding the temperature, temperature control is required 
so that the temperature of the cell body does not rise too much. 
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(0005} To respond to these requirements, as prior art, a fuel cell that has 
good start-up characteristics has been proposed, which is of the type that circu- 
lates the electrolyte as shown in Japanese patent report number S57-55070, in 
which a heater is provided in part of the circulation path. 
{0006} 

(Problems the invention is to resolve) However, this prior art had the 
problems of corrosion and wear (short life expectancy) of the overall device 
because a strong alkali was circulated in the electrolyte. 

{0007} Also, it took in water vapor (water) and carbonic acid gases that are 
in the air, and the concentration of the electrolyte decreased, and this caused 
decreased power. 

{0008} The present invention has the goals of resolving the aforemen- ' 
tioned problems, and thus to enable reliable protection after operation is 
stopped, to improve the life expectancy of the electrodes and of the cell itself, 
and to reduce the start-up time when it is restarted. 
(0009} 

{Means for resolving the problems} The technical means for achieving 
the aforementioned goals is, in a fuel cell that has a fuel electrode-side elec- 
trode and an air electrode-side electrode, which generates electricity by intro- 
ducing hydrogen into the fuel electrode-side electrode and introducing oxy- 
gen into the air electrode-side electrode, a fuel cell characterized in that the 
top and bottom of the aforementioned fuel cell are sandwiched by insulating 
sheets on which a PTC heater that has PTC characteristics is arranged. 
{0010} 

{Implementation example} An implementation example of this inven- 
tion is explained below with reference to Figures 1-3. 
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{0011) Figure 1 is an exploded oblique view of a phosphoric acid-type fuel 
cell 10 that has existed since the past. One cell, in order from the top, is con- 
structed from an insulating layer 1, a cooling sheet 2 made of carbon sheet, a 
carbon sheet 3, a grooved air electrode-side separator 4 made of carbon sheet, 
an air electrode-side electrode 5 made of carbon-platinum, a fuel electrode- 
side electrode 6 made of carbon-platinum, and a grooved fuel electrode-side 
separator 7 made ;of carbon sheet . 

{0012} Air which contains oxygen is introduced into multiple air introduc- 
Hon parts 4a arranged in the grooved air electrode-side separator 4. Mean- 
while, in the grooved fuel electrode-side separator 7, hydrogen is introduced 
into multiple air introduction parts 7a of the grooved fuel electrode-side elec- 
trode 7 which is arranged in a direction perpendicular to the aforementioned s> 
grooved air electrode-side separator 4. By means of this structure, oxygen ions r 
are produced in the air-side electrode 5, and hydrogen ions are produced in 
the fuel-side electrode 6. Between the air electrode-side electrode 5 and the 
fuel electrode-side electrode 6, the hydrogen ions of the fuel electrode-side 
electrode 6 are attracted to the oxygen ions of the air electrode-side electrode 5, 
and a reaction between the hydrogen and the oxygen occurs. At the same 
time, current is generated by the electrons e moving along a conduction wire. 

{0013} Furthermore, explanations of other details are omitted here because 
they are the same as a general phosphoric acid-type fuel cell. 

{0014} The insulating sheet 1 arranged on the top and bottom of the 
aforementioned .fuel cell body 10 is made of alumina ceramic, and the insulat- 
ing sheet 1 is affixed to the fuel cell body by bolts and the like. 

{0015} One face of this insulating sheet 1 has a heater function, and a loop- 1 
shaped PTC heater la that has autonomous temperature control is arranged. 
On both ends of this PTC header la, terminals lb are provided. This PTC 
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(positive temperature coefficient) heater la is a heat-sensitive resistor ele- 
ment that has positive temperature characteristics, that exhibits an increase in 
resistance value when a certain temperature (Curie point) is reached. There- 
fore, in the PTC which autonomously generates heat when voltage is applied, 
the current increases when the temperature drops, and it is stable at a nearly 
constant temperature. In other words, the PTC heater plays both the role of a 
heater and the role o£ a temperature regulator. 

{0016} In brief, when the PTC heater la reaches a certain set temperature, 
electricity from the terminals lb is cut off, and when the temperature of the 
body drops, electricity again flows; thus, the PTC heater has both a heater 
function and an autonomous control function. 

{0017} This PTC heater la has a shape that has multiple bends in a loop 
shape of width 5 mm and thickness 1 mm, arranged by screen printing. ■ 

{0018} Furthermore, in this invention, the PTC heater is arranged on top 
of the insulating sheet 1, but the PTC heater can also be embedded in the insu- 
lating sheet. 
{0019} 

{Effect of the invention) As stated above, this invention has the following 
effects. 

{0020} In a high-temperature fuel cell, 

1) After operation is stopped, the fuel cell can be reliably protected, and the 
life expectancy of the electrodes and of the cell itself can be improved. 

{0021} 2) The start-up time when it is restarted can be reduced. 

{0022} 3) The temperature control system of the cell body can be simplified 
by using PTC (This is limited to when temperature is held. 

{00231 During operation, it responds by heating/ cooling systems). 
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{Brief Explanation of the Diagrams} 

(Figure 1} Exploded oblique view of a fuel cell according to this invention. 
{Figure 2} Plane view of an insulating sheet on which a PTC heater is ar- 
ranged. 

{Figure 3} Sectional view of an insulating sheet on which a PTC heater is 
arranged. 

{Explanation of the code numbers} 

la Insulating sheet 
lb PTC heater 

5 Air electrode-side electrode 

6 Fuel electrode-side electrode 
10 Fuel cell 



